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FIG. 2
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FIG. 3

100




U.S. Patent Feb. 25, 2014 Sheet 4 of 11 US 8,661,357 B2

FIG. 4

<menu>
<menu title>television</menu titile>
<IP address>192. 168. 1. 45</IP address>
<ltem>
<button>channel up</button>
<command>channel UP</command>
</item>
<jitem>
<button>channel down</button>
<command>channel DOWN</command>
</item>
<ltem>
<button>turn up volume</button>
<command>volume UP</command>
</item>
<ltem>
<button>turn down volume</button>
<command>volume DOWN</command>
</item>
<item>
<button>mute</button>
<command>mute  SWITCH</command>
</item>
<ltem>
<button>power on/off</button>
<command>power_SWITCH</command>
</item>
</menu>
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FIG. 5

<menu>
<menu title>DVD recorder</menu title>
<IP address>192. 168. 1. 55</IP address>
<ltem>
<button>Record</button>
<command>record START</command>
</item>
<item>
<button>stop recording</button>
<command>record STOP</command>
</item>
<ltem>
<button>Play</button>
<command>play_START</command>
</item>
<item>
<button>stop playback</button>
<command>play_STOP</command>
</item>
<ltem>
<button>forward</button>
<command>forward</command>
</item>
<item>
<button>rewind</button>
<command>rewind</command>
</item>
<ltem>
<button>power on/off </button>
<command>power_ SWITCH</command>
</item>
</menu>
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FIG. 7

<menu>
<menu title>television</menu title>
<IP address>192. 168. 1. 45</IP address>
<ltem>
<button>channel up</button>
<command>channel UP</command>
</item>
<item>
<button>channel down</button>
<command>channel DOWN</command>
</item>
<item>
<button>turn up volume</button>
<command>volume_UP</command>
</item>
<ltem>
<button>turn down volume</button>

<command>volume DOWN</command>
</item>

<jitem>
<button>mute</button>

<command>mute SWITCH</command>
</item>
<item>
<button>power on/off</button>
<command>power_ SWITCH</command>
</item>
</menu>
<menu>
<menu title>DVD recorder</menu title>
<IP address>192. 168. 1. 55</IP address>
<item>
<button>Record</button>
<command>record START</command>
</item>
<ltem>
<button>stop recording</button>
<command>record STOP</command>
</item>
<item>
<button>Play</button>
<command>play_START</command>
</item>
<ltem>
<button>stop playback</button>
<command>play_STOP</command>
</item>
<item>
<button>forward</button>
<command>forward</command>
</item>
<ltem>
<button>rewind</button>
<command>rewind</command>
</item>
<item>
<button>power on/off </button>
<command>power_ SWITCH</command>
</item>
</menu>
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1
ELECTRONIC DEVICE SYSTEM

TECHNICAL FIELD

The present invention relates to an electronic device system
that includes plural electronic devices connected via a net-
work or the like.

BACKGROUND ART

Conventional electronic device systems include a system
in which one electronic device receives menu information of
another electronic device connected via a network or the like,
and merges such recerved menu information with 1ts own
menu information (for example, refer to Japanese Laid-Open
Patent Application No. 07-177386 (page 1, FIG. 1, and the
like) and Japanese Laid-Open Patent Application No. 2003-
029895 (page 1, FIG. 1, and the like)). Such electronic device
system 15 capable of controlling another electronic device
connected, using such merged menu information.

However, 1n the above-mentioned electronic device sys-
tem, 1n the case where 1t 1s not possible to manipulate the
clectronic device having the merged menu due to reasons
such as that the electronic device 1s in power-oil state and that
its remote control device 1s lost, 1t 1s necessary to manipulate
the electronic devices 1n the system individually, which
results 1 a problem of poor user, convenience. The above-
mentioned electronic device system also has a problem of
poor operability since the structures or the like of the manipu-

lation menus of the respective electronic devices are not uni-
form.

DISCLOSURE OF INVENTION

In view of the above-mentioned problem, the present
invention aims at providing an electronic device system with
improved user convenience that 1s capable of controlling plu-
ral electronic devices connected via anetwork or the like from
any of such electronic devices.

In order to achieve this object, the electronic device system
according to the present invention 1s an electronic device
system 1ncluding: a plurality of electronic devices that com-
municate with each other, each of the electronic devices
including: a manipulation menu display preparation unit that
prepares a manipulation menu of any other of the electronic
devices; an operation instruction accepting unit that accepts,
from an input device, an 1mstruction directed to the manipu-
lation menu prepared by the manipulation menu display
preparation unit; and an operation instruction information
sending unit that sends, to any other of the electronic devices,
an operation mstruction information for causing any other of
the electronic devices to perform an operation corresponding,
to the instruction accepted by the operation instruction
accepting umnit.

This structure makes i1t possible to control the manipulation
of the first electronic device and the second electronic device
connected via a network or the like from any of the first
electronic device and the second electronic device. Thus,
even 1n the case where one of the electronic devices cannot be
directly controlled, 1t becomes possible to control such device
from the Other electronic device.

Furthermore, in the electronic device system, each of the
clectronic devices may further include: an item information
accumulation unit that accumulates a first item information
and a second i1tem information, the first item information
indicating a menu 1tem in the mampulation menu of any other
of the electronic devices, and the second item information

5

10

15

20

25

30

35

40

45

50

55

60

65

2

indicating a menu 1tem 1n the manipulation menu of the self
clectronic device; wherein the manipulation menu display
preparation unit may merge the first item information and the
second 1tem 1nformation accumulated 1n the item information
accumulation unit, and prepare a manipulation menu corre-
sponding to the merged item mformation.

This structure makes it possible to manipulate both of two
clectronic devices from any of such devices via the same
interface. This eliminates the user’s trouble of having to
remember a new manipulation method every time an elec-
tronic device to be manipulated changes, and thus allows such
user to manipulate the electronic device 1n an intuitive manner
with the same familiar operational feeling.

Furthermore, 1n the electronic device system, the item
information sending unit may send the first item information
to any other of the electronic devices when the self electronic
device 1s activated or when a request to send the first 1tem
information 1s accepted.

This structure makes 1t possible to control plural electronic
devices connected via a network or the like from any of such
clectronic devices, without requiring the user to perform a
special setting.

Note that 1t 1s not only possible to embody the present
invention as an electronic device system, but also as: an
clectronic device constituting the electronic device system;
an electronic device control method that includes, as 1ts steps,
the processing units making up the electronic device; a com-
puter program that causes a computer to execute these steps;
and a computer-readable storage medium, such as a CD-
ROM, on which such program 1s stored.

According to the electronic device system of the present
invention, 1t becomes possible to control plural electronic
devices connected via a network or the like from any of such
clectronic devices, and thus to provide an electronic device
system with improved user convenience.

The disclosure of Japanese Patent Application No. 20035-
076801 filed on Mar. 17, 2005 including specification, draw-

ings and claims 1s incorporated herein by reference in 1ts
entirety.

BRIEF DESCRIPTION OF DRAWINGS

These and other objects, advantages and features of the
invention will become apparent from the following descrip-
tion thereof taken in conjunction with the accompanying
drawings that 1llustrate a specific embodiment of the mven-
tion. In the Drawings:

FIG. 1 1s a block diagram showing the structure of an
clectronic device system according to an embodiment of the
present invention;

FIG. 2 1s aflowchart showing an operation performed in the
clectronic device system;

FIG. 3 1s a schematic diagram showing the electronic
device system;

FIG. 4 1s a diagram showing the data structure of manipu-
lation information 1n the electronic device system:;

FIG. 5 1s a diagram showing the data structure of manipu-
lation information 1n the electronic device system;

FIG. 6 1s a' flowchart showing an operation performed 1n
the electronic device system;

FIG. 7 1s a diagram showing the data structure of manipu-
lation information in the electronic device system;

FIG. 8 1s a diagram showing model information of a
mampulation menu in the electronic device system:;

FIG. 9 1s a diagram showing an example display of a
mamipulation menu in the electronic device system:;
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FIG. 10 1s a diagram showing an example display of a
manipulation menu in the electronic device system; and

FIG. 11 1s a diagram showing an example display of a
manipulation menu in the electronic device system.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L]

The following describes a preferred embodiment of the
clectronic device system and the like of the present invention
with reference to the drawings. Note that in the embodiment,
components and steps assigned with the same reference num-
bers are intended for the same operations, and therefore their
descriptions are not repeated 1n some cases.

FIG. 1 1s a block diagram showing the structure of the
clectronic device system according to one embodiment of the
present mnvention. The electronic device system according to
the present embodiment includes a first electronic device 100
and a second electronic device 200. The first electronic device
100 and the second electronic device 200 are connected via a
network 300.

The first electronic device 100 includes a first operation
unit 101, a first manipulation information storage umt 102, a
first manipulation information sending unit 103, a first opera-
tion mstruction mformation recerving unit 104, a first control
unit 105, a first manipulation information recerving unit 106,
a first manipulation information accumulation unit 107, a first
manipulation menu display preparation unit 108, a first opera-
tion 1nstruction accepting unit 109, a first operation instruc-
tion information obtainment unit 110, and a first operation
instruction information sending unit 111.

The second electronic device 200 includes a second opera-
tion unit 201, a second manipulation information storage unit
202, a second manipulation information sending unit 203, a
second operation instruction information recerving unit 204,
a second control unit 205, a second manipulation information
receiving umt 206, a second mampulation information accu-
mulation unmit 207, a second manipulation menu display
preparation unit 208, a second operation instruction accept-
ing unit 209, a second operation instruction information
obtainment unit 210, and a second operation instruction infor-
mation sending unit 211.

The first electronic device 100 may be any electronic
device as long as 1t 1s capable of being connected to another
device via a network or the like. For example, the first elec-
tronic device 100 may be an Audio-Video device such as a
television, a DVD player, a DVD recorder, a hard disk
recorder, a video tape recorder, and a CD player, or may be a
home appliance such as a refrigerator, a washing machine, an
air-conditioner, and a lighting device.

The first operation unit 101 1s an example of the operation
unit that performs a predetermined operation. In the present
embodiment, the first operation unit 101 performs a predeter-
mined operation based on a control signal from the first con-
trol unit 105. For example, the “predetermined operation™ 1s
an operation or the like to receive radio frequencies and
display video in the case where the first electronic device 100
1s a television, whereas 1t 1s an operation or the like to read a
video signal and an audio signal from a DVD disc and output
such signals 1n the case where the first electronic device 100
1s a DVD player. In general, the first operation unit 101 can be
implemented as an MPU, a memory, and the like. The opera-
tion of the first operation unit 101 1s implemented, in general,
as software, and such software 1s stored 1n a storage medium
such as a ROM. Note, however, that the operation of the first
operation unit 101 may also be implemented as hardware
such as a dedicated circuit.
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The first manipulation information storage unit 102 1s an
example of one of the following: the 1tem information accu-
mulation unit that accumulates a second item information
indicating a menu 1tem 1n the manipulation menu of the self
electronic device; and the first item information accumulation
unit that accumulates a first item information indicating a
menu 1tem 1n the manipulation menu of the self electronic
device. In the present embodiment, the first manipulation
information storage unit 102 stores manipulation information
which 1s information for causing the first electronic device
100 to operate (hereinafter referred to as a “first manipulation
information™). To be more specific, the first manipulation
information includes two or more pieces of manipulation
item 1nformation, each being information for causing the first
clectronic device 100 to operate. Each manipulation item
information includes: 1tem information indicating an item of
the manipulation menu; and operation nstruction informa-
tion for instructing that an operation of the first electronic
device 100 corresponding to such 1tem should be performed.
An example of 1tem information 1s information indicating an
item of the manipulation menu such as “channel up” and “turn
down volume” 1n the case where the first electronic device
100 1s a television, whereas it 1s information indicating an
item of the manipulation menu such as “play” and *“stop™ 1n
the case where the first electronic device 100 1s a DVD player.
Another example of the item information 1s information indi-
cating a position of an item in the manipulation menu. An
example of operation 1nstruction information 1s a command
or the like for causing the first operation unit 101 to perform
the operation indicated by the corresponding item of the
mampulation information. Note that manipulation 1tem 1nfor-
mation may include only one of 1tem 1information and opera-
tion instruction information. Also note that the first manipu-
lation information may include information to identify the
first electronic device. The first mampulation information
may be in any form as long as 1t includes manipulation item
information. For example, the first manipulation information
may be data 1n the XML format, or may be data in tabular
form. Furthermore, the data structures of the first manipula-
tion information, mampulation item information, item infor-
mation, and operation instruction information may be any
structures. As for the first mampulation information storage
umt 102, 1t 1s preferably a non-volatile storage medium such
as a ROM and an optical disc, but 1t may also be a volatile
storage medium.

The first manipulation information sending unit 103 1s an
example of one of the following: the operation instruction
information sending unit that sends, to any other of the elec-
tronic devices, a second 1tem information indicating a menu
item 1n the manipulation menu of the self electronic device;
and the item information sending unit that sends, to any other
of the electronic devices, a first item information indicating a
menu 1tem 1n the manipulation menu of the self electronic
device. In the present embodiment, the first manipulation
information sending unit 103 sends the first manipulation
information stored 1n the first manipulation information stor-
age unit 102 to the second electronic device 200. The first
mamipulation information may be sent in response to any
trigger or at any timing. The first mampulation information
sending unit 103 may send the first manipulation information
to the second electronic device 200 in the case of recerving
any of the following: a user instruction such as an istruction
to send the first manipulation information and an mstruction
to display the manipulation menu; and a request from the
second electronic device 200 to send the first manipulation
information. The first manipulation information sending unit
103 may also send the first manipulation information 1mme-
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diately after the first electronic device 100 recognizes that a
connection with the second electronic device 200 has been
established, such as the following timings: immediately after
the first electronic device 100 and the second electronic
device 200 are connected; and immediately after the second
clectronic device 200 1s powered on. Note that the expression
“immediately after” covers the case where there 1s some
degree of delay after the point on time when a connection
between the first electronic device 100 and the second elec-
tronic device 200 1s recognized. Furthermore, the first
manipulation information sending unit 103 may also send the
first manipulation information either on a regular or irregular
basis. The first manipulation information sending unit 103
may or may not include a sending device, such as a modem
and a network card, for sending information. The first
manipulation information sending unit 103 may be imple-
mented as hardware or as software, such as a driver, for
driving the sending device. The first manipulation informa-
tion sending unit 103 may be implemented as: a communica-
tion means/device such as a LAN; an infrared communica-
tion; a short-range wireless communication means/device
such as Bluetooth (registered trademark); an e-mail sending
means/device; or the like.

The first operation instruction imformation receiving unit
104 1s an example of the operation nstruction mformation
receiving unit that receives operation mstruction information
from any other of the electronic devices. In the present
embodiment, the first operation instruction information
receiving unit 104 receives, from the second electronic device
200, operation 1nstruction information which 1s information
for instructing the first operation unit 101 to perform a speci-
fied operation. The first operation 1nstruction nformation
receiving unit 104 may or may not include a receiving device,
such as a modem and a network, for receiving information.
The first operation mstruction information receiving unit 104
may be implemented as hardware or as software, such as a
driver, for driving the recerving device. The first operation
instruction mmformation recerving umt 104 may be imple-
mented as: a communication means/device suchas a LAN; an
infrared communication; a short-range wireless communica-
tion means/device such as Bluetooth (registered trademark);
an e-mail sending means/device; or the like.

The first control unit 105 1s an example of the control unit
that causes the first operation unit 101 to operate according to
the received operation mstruction information. In the present
embodiment, the first control unit 105 causes the first opera-
tion unit 101 to operate based on the operation 1nstruction
information received by the first operation nstruction infor-
mation recerving unit 104. More specifically, the first control
unit 105 outputs, to the first operation umt 101, a control
signal corresponding to the receirved operation instruction
information, so as to cause the first operation unit 101 to
perform the operation as instructed by the operation nstruc-
tion information. The first control unmit 105 can be 1mple-
mented as an MPU, a memory, and the like. The operating
procedures of the first control unit 105 are implemented, in
general, as software, and such software 1s stored 1n a storage
medium such as a ROM. Note, however, that the operating
procedures of the first control unit 105 may also be 1mple-
mented as hardware such as a dedicated circuit.

The first manipulation information recerving unit 106 1s an
example of the item 1information receiving unit that receives,
from any other of the electronic devices, a second 1tem 1nfor-
mation indicating a menu 1tem 1n the manipulation menu of
any other of the electronic devices. In the present embodi-
ment, the first manipulation information recerving unit 106
receives, from the second electronic device 200, manipula-
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tion information which 1s information for causing the second
clectronic device 200 to operate (hereinafter referred to as a
“second manipulation information). This second manipula-
tion information 1s the same as the above-described first
mamipulation information, excluding that the first and second
mampulation information are intended for causing different
devices. The first manipulation information recerving unit
106 may or may not include a receiving device, such as a
modem and a network, for recerving information. The first
mampulation information receiving unit 106 may be imple-
mented as hardware or as software, such as a driver, for
driving the receiving device. The first manipulation informa-
tion recerving unit 106 may be implemented as: a communi-
cation means/device such as a LAN; an infrared communica-
tion; a short-range wireless communication means/device
such as Bluetooth (registered trademark); an e-mail sending
means/device; or the like.

The first manipulation information accumulation unit 107
1s an example of one of the following: the 1tem 1nformation
accumulation umt that accumulates a {irst item information
and a second 1tem information, the first item information
indicating a menu 1tem in the mampulation menu of any other
of the electronic devices, and the second item information
indicating a menu 1tem in the manipulation menu of the self
electronic device; and the second item information accumu-
lation unit that accumulates the recerved second 1tem 1nfor-
mation indicating a menu item 1n the mampulation menu of
any other of the electronic devices. In the present embodi-
ment, the first manipulation information accumulation unit
107 accumulates, 1n a storage medium such as a memory, the
second manipulation information recerved by the first
mampulation imformation receiving unit 106. The first
mampulation information accumulation unit 107 may accu-
mulate the second manipulation information as 1t 1s or may
accumulate manipulation information that is obtained by
merging the first manipulation information with the second
mampulation information (such manipulation information 1s
heremnafter referred to as “merged manipulation informa-
tion”). In the latter case, the first manipulation information
and the second manipulation information may be merged 1n
any way. For example, they may be merged by simply attach-
ing the contents of the second manipulation information after
the contents of the first manipulation information, or may be
merged after sorting the order of arranging pieces of manipu-
lation 1tem information included in the first manipulation
information and second manipulation information in, for
example, alphabetical order, or the like. The first manipula-
tion 1information and second manipulation information may
also be merged 1n a manner that at least part of the first
mampulation information and second manipulation informa-
tion 1s deleted or undisplayed. When the first manipulation
information and second mampulation nformation are
merged, a predetermined merge rule concerning shape may
be applied, such as how the shape of a menu button or the like
1s selected. Furthermore, a merge rule concerning operation
may be applied. An example of the merge rule concerning
operation 1s that, in the case where there 1s an 1nstruction to
perform a video recording operation, the recording should be
carried out after always shifting the control from a television
to a video device. In other words, 1n the case where an 1nstruc-
tion 1s related to an operation of the video device, such rule
defines, as pre-processing, that the operation of shifting the
control to the video device must be performed first. In the case
where there 1s an struction to play video, such processing
may be defined as the one for shifting the destination of a
signal for television display to an external mput terminal
connected to an output of the video device. The first manipu-
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lation information accumulation unit 107 may or may not
include a storage medium such as a memory. In the case
where the first manipulation information accumulation unit
107 does not include any storage media, 1t may utilize another
storage medium or the like. The first manipulation informa-
tion accumulation unit 107 can be implemented as an MPU, a
memory, and the like.

The first manipulation menu display preparation unit 108 1s
an example of the following: the manipulation menu display
preparation unit that prepares a manipulation menu of any
other of the electronic devices; and the display device for
displaying the prepared manipulation menu. In the present
embodiment, the first manipulation menu display preparation
unit 108 prepares and displays the manipulation menu based
on the manipulation item information included in the second
manipulation information accumulated by the first manipu-
lation mnformation accumulation unit 107. The {irst manipu-
lation menu display preparation unit 108 may prepare and
display all or only some of the manipulation 1tem information
included in the second manipulation information. The
manipulation menu may be prepared and displayed 1n any
form such as a list form or as buttons. The manipulation menu
may be prepared and displayed as a menu with a hierarchical
structure. In the case where the manipulation 1tem 1nforma-
tion mncluded 1n the second manipulation information and the
manipulation item 1information included in the first manipu-
lation information are accumulated 1 merged form, a
manipulation menu that 1s based on such merged manipula-
tion information may be prepared and displayed. Further-
more, 1t 1s also possible that the first manipulation menu
display preparation unit 108 merges the first manipulation
information with the second manipulation information at the
time of display, and prepares and displays a manipulation
menu based on such merged manipulation information. The
first manipulation menu display preparation unit 108 may or
may not mclude a display device such as a display. The first
manipulation menu display preparation unit 108 may prepare
and output, to another display device, mnformation for dis-
playing the manipulation menu. The first manipulation menu
display preparation unit 108 can be implemented as driver
soltware for display device, or may be made up of a display
device, driver software, and an output device, or the like.

The first operation instruction accepting unit 109 1s an
example of the operation instruction accepting unit that
accepts, from an mmput device, an mstruction directed to the
prepared manipulation menu. In the present embodiment, the
first operation instruction accepting unit 109 accepts an
operation mstruction that 1s an instruction to cause the second
clectronic device 200 to operate. More specifically, the first
operation 1nstruction accepting unit 109 accepts an operation
instruction by the selection of an item of the manipulation
menu displayed on the first manipulation menu display prepa-
ration umit 108. An operation instruction 1s accepted, for
example, by the selection of a menu 1tem using a remote
control device and by the selection of a menu 1tem on a touch
panel equipped to the first manipulation menu display prepa-
ration unit 108 or the like. Information that 1s selected by the
press of a hard button equipped to the first electronic device
100 may also be accepted as an operation instruction. The first
operation 1struction accepting unit 109 may accept an iput
through any input means/device such as a remote control
device, a touch panel, a hard button, a ten key pad, a keyboard,
and a mouse. Note that the present embodiment 1s described
by taking, as an example, the case where an operation mnstruc-
tion 1s accepted from a first remote control device 120. The
first operation 1nstruction accepting unit 109 can be imple-
mented as a device driver for mput means/device such as a
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remote control device, a touch panel, and a hard button, or as
soltware or the like for controlling menu screen.

The first operation instruction information obtainment unit
110 obtains operation instruction information included 1n the
second manipulation information accumulated 1n the first
mampulation information accumulation unit 107, based on
the operation instruction accepted by the first operation
istruction accepting unit 109. More specifically, the first
operation 1nstruction information obtamnment unit 110
obtains the operation instruction information, included in the
second manipulation information accumulated 1n the first
mampulation information accumulation unit 107, corre-
sponding to a menu item selected by the first operation
instruction accepting unit 109. The first operation instruction
information obtainment unit 110 can be implemented as an
MPU, a memory, and the like.

The first operation mstruction mformation sending unit
111 1s an example of the operation mnstruction information
sending unit that sends, to any of the other electronic devices,
an operation instruction mformation for causing any of the
other electronic devices to perform an operation correspond-
ing to the accepted instruction. In the present embodiment,
the first operation mstruction information sending unit 111
sends, to the second electronic device 200, the operation
instruction information obtamned by the first operation
instruction information obtainment unit 110. The first opera-
tion instruction information sending unit 111 may or may not
include a sending device, such as a modem and a network
card, for sending information. The first operation nstruction
information sending unit 111 may be implemented as hard-
ware or as software, such as a driver, for driving the sending
device. The sending of the first operation 1nstruction infor-
mation sending unit 111 may be implemented as: a commu-
nication means/device such as a LAN; an infrared communi-
cation; a short-range wireless communication means/device
such as Bluetooth (registered trademark); an e-mail sending
means/device; or the like.

The first remote control device 120 1s an example of the
input device. In the present embodiment, the first remote
control device 120 1s intended for manipulating the first elec-
tronic device 100. More specifically, the remote control
device 120 outputs a signal for controlling the first electronic
device 100 according to a user instruction or the like. For
example, the first remote control device 120 includes plural
buttons and an instruction means/device, or the like, and
outputs a signal for selecting a menu 1tem of the manipulation
menu displayed on the first manipulation menu display prepa-
ration unit 108, depending on how such plural buttons and
instruction means/device are manipulated. The {irst remote
control device 120 1s implemented as a communication
means/device such as wireless communication like mirared
communication and wired communication, or as a broadcast-
ing means/device, or the like.

The network 300 may be any network as long as it 1s
capable of allowing data sending and receiving between the
first electronic device 100 and the second electronic device
200. The network 300 may be a wireless network using an IP
protocol, a wired network, or the like. Furthermore, a com-
munication via such network may be realized 1n the form of
terrestrial broadcasting, cable television broadcasting, satel-
lite broadcasting, or the like. The first electronic device 100
and the second electronic device 200 may be connected in any
way as long as data communication 1s possible between these
devices. For example, instead of being connected via a net-
work, the first electronic device 100 and the second electronic
device 200 may be connected via a serial bus such as an
IEEE1394 serial bus and a USB serial bus, or may be con-
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nected 1n accordance with High Definition Multimedia Inter-
tace (HDMI) or the like which 1s a standard for input/output
interface for digital video and audio for Audio-Video devices.

The second electronic device 200 may be any electronic
device as long as 1t 1s capable of being connected to another
device via a network or the like. For example, the second
clectronic device 200 may be an Audio-Video device such as
a television, a DVD player, a DVD recorder, a hard disk
recorder, a video tape recorder, and a CD player, or may be a
home appliance such as a refrigerator, a washing machine, an
air-conditioner, and a lighting device.

The second operation unit 201 1s an example of the opera-
tion unit that performs a predetermined operation. In the
present embodiment, the second operation unit 201 has the
same structure as that of the first operation unit 101 except
that the second operation unit 201 performs a predetermined
operation based on a control signal from the second control
unit 205, and therefore its description 1s not given.

The second manipulation information storage unit 202 1s
an example of one of the following: the item information
accumulation unit that accumulates a second item 1nforma-
tion indicating a menu item 1n the manipulation menu of the
self electronic device; and the first item information accumu-
lation unit that accumulates a first item 1nformation indicating
a menu 1tem 1n the manipulation menu of the self electronic
device. In the present embodiment, the second mampulation
information storage unit 202 has the same structure as that of
the first manipulation information storage unit 102 except
that the second manipulation information storage unit 202
stores the second manipulation information which 1s infor-
mation for causing the second electronic device 200 to oper-
ate, and therefore its description 1s not given.

The second manipulation information sending unit 203 1s
an example of one of the following: the operation instruction
information sending unit that sends, to any other of the elec-
tronic devices, a second 1tem information imdicating a menu
item 1n the manipulation menu of the self electronic device;
and the 1tem 1nformation sending unit that sends, to any other
of the electronic devices, a first item information indicating a
menu item 1n the manipulation menu of the self electronic
device. In the present embodiment, the second mampulation
information sending unit 203 has the same structure as that of
the first manipulation information sending unit 103 except
that the second manipulation information sending unit 203
sends, to the first electronic device 100, manipulation infor-
mation stored by the second manipulation information stor-
age unit 202, and therefore 1ts description 1s not given.

The second operation instruction information recerving
unit 204 1s an example of the operation 1nstruction informa-
tion recerving unit that receives operation instruction infor-
mation from any other of the electronic devices. In the present
embodiment, the second operation istruction mnformation
receiving unit 204 has the same structure as that of the first
operation instruction imformation recerving unit 104 except
that the second operation instruction information receiving,
unit 204 receives, from the first electronic device 100, opera-
tion 1instruction information that 1s information for instructing
that a specified operation should be performed, and therefore
its description 1s not given.

The second control unit 205 1s an example of the control
unit that causes the second operation unit 201 to operate
according to the recerved operation nstruction information.
In the present embodiment, the second control unit 205 has
the same structure as that of the first control unit 105 except
that the second control unit 205 causes the second operation
unit 201 to operate based on the operation instruction nfor-
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mation recerved by the second operation 1nstruction informa-
tion recerving umt 204, and therefore 1ts description 1s not
gIven.

The second manipulation information receiving unit 206 1s
an example of the item information receiving unit that
receives, from any other of the electronic devices, a second
item information indicating a menu item in the manipulation
menu of any other of the electronic devices. In the present
embodiment, the second mampulation information receiving
unit 206 has the same structure as that of the first manipula-
tion mformation recerving unit 106 except that the second
mamipulation information recerving unit 206 recerves, from
the first electronic device 100, the first manipulation informa-
tion that 1s information for causing the first electronic device
100 to operate, and therefore 1ts description 1s not given.

The second manipulation information accumulation unit
207 1s an example of one of the following: the item 1nforma-
tion accumulation unit that accumulates a first 1item 1nforma-
tion and a second 1tem 1information, the first item information
indicating a menu 1tem 1n the manmipulation menu of any other
of the electronic devices, and the second item information
indicating a menu 1tem in the manipulation menu of the self
electronic device; and the second item information accumu-
lation unit that accumulates the recerved second 1tem 1nfor-
mation indicating a menu item 1n the mampulation menu of
any other of the electronic devices. In the present embodi-
ment, the second manmpulation information accumulation
umt 207 has the same structure as that of the first manipula-
tion 1information accumulation unit 107 except that the sec-
ond manipulation information accumulation unit 207 accu-
mulates, 1n a storage medium such as a memory, the first
mampulation information recerved by the second manipula-
tion information receiving unit 206, and therefore 1ts descrip-
tion 1s not grven.

The second manipulation menu display preparation unit
208 15 an example of the following: the manipulation menu
display preparation unit that prepares a mampulation menu of
any other of the electronic devices; and the display device for
displaying the prepared manipulation menu. In the present
embodiment, the second manipulation menu display prepa-
ration unit 208 has the same structure as that of the first
mamipulation menu display preparation unit 108 except that
the second manipulation menu display preparation unit 208
displays the manipulation menu based on the manipulation
item information included 1n the first manipulation informa-
tion accumulated by the second manipulation information
accumulation unit 207, and therefore 1ts description 1s not
gIven.

The second operation nstruction accepting unit 209 1s an
example of the operation instruction accepting unit that
accepts, from an mmput device, an instruction directed to the
prepared mampulation menu. In the present embodiment, the
second operation instruction accepting unmt 209 has the same
structure as that of the first operation instruction accepting
umt 109 except that the second operation 1nstruction accept-
ing unit 209 accepts an operation instruction that 1s an instruc-
tion to cause the first electronic device 100 to operate, and
therefore 1ts description 1s not given.

The second operation 1nstruction information obtainment
unmit 210 has the same structure as that of the first operation
instruction information obtainment unit 110 except that the
second operation instruction nformation obtainment unit
210 obtains operation mstruction information included in the
mampulation information accumulated by the second
mampulation information accumulation unit 207, and there-
fore 1ts description 1s not given.




US 8,601,357 B2

11

The second operation instruction information sending unit
211 1s an example of the operation instruction mnformation
sending unit that sends, to any of the other electronic devices,
an operation instruction imformation for causing any of the
other electronic devices to perform an operation correspond-
ing to the accepted mstruction. In the present embodiment,
the second operation instruction information sending unit 211
has the same structure as that of the first operation 1nstruction
information sending unit 111 except that the second operation
instruction mformation sending unit 211 sends, to the first
clectronic device 100, the operation 1nstruction information
obtained by the second operation instruction information
obtainment unit 210, and therefore its description 1s not given.

A second remote control device 220 1s an example of the
input device. In the present embodiment, the second remote
control device 220 has the same structure as that of the first
remote control device 120 except that the second remote
control device 220 1s intended for manipulating the second
clectronic device 200, and therefore 1ts description 1s not
gIven.

Next, a description 1s given of the operations performed 1n
the electronic device system of the present embodiment. First,
referring to the flowchart of FIG. 2, the operation performed
by the first electronic device 100 1s described. Note that the
operation of the second electronic device 200 1s not described
in the present embodiment since the operation of the second
clectronic device 200 has the same structure as that of the first
clectronic device 100 and the same operation 1s performed
except that the second operation unit 201 operates differently.

(Step S201) The first mampulation information sending
unit 103, when the first electronic device 100 1s powered on,
obtains the first manipulation immformation from the first
manipulation information storage unit 102, and sends the first
manipulation information to another electronic device, which
1s the second electronic device 200 here, via the network 300.
Note that the first manipulation information i1s sent in
response to the first electronic device 100 being powered on
as a trigger, but the first manipulation information may also be
sent 1n the case where the user has requested the display of the
manipulation menu. In this case, 1f the first electronic device
100 receives manipulation information from another device
in response to the sending of this first manipulation informa-
tion, 1t becomes possible to obtain the latest manipulation
information about the electronic devices connected to the
network 300 at the point in time when the manipulation menu
1s to be displayed. This makes it possible to eliminate the
occurrence of the situation 1 which an electronic device
corresponding to a manipulation menu 1s no longer on the
network at the point in time when such manipulation menu 1s
displayed. As a result, 1t becomes possible not to display any
menus that cannot be executed by the user, 1.e., menus whose
manipulation target does not exist.

(Step S202) It 1s judged whether or not the first manipula-
tion information recerving unit 106 has received the second
manipulation information. In the case where the judgment 1s
YES, the process proceeds to Step S203, whereas 1n the case
where the judgment 1s NO, the process proceeds to Step S207.

(Step S203) The first manipulation information accumula-
tion unit 107 obtains the first manipulation information from
the first manipulation information storage unit 102, and
merges this first manipulation mformation with the second
manipulation information obtained i Step S202. Details of
this merge process are described later with reference to FIG.
6.

(Step S204) It 1s judged whether or not the first manipula-
tion information accumulation unit 107 has succeeded in
merging the first manipulation information and the second
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mamipulation mnformation 1n Step S203. In the case where the
judgment 1s YES, the process proceeds to Step S205, whereas
in the case where the judgment 1s NO, the process proceeds to
Step S207. Such judgment of whether or not the merge has
succeeded 1s made based on whether or not a code indicating
an error (e.g., “—17) 1s obtained 1n Step S203.

(Step S205) The first manipulation mnformation accumula-
tion unit 107 accumulates, 1n the memory or the like, the
merged manipulation information obtained 1n Step S203.

(Step S206) The first manipulation imnformation sending
unit 103 obtains the first manipulation information from the
first manipulation information storage unit 102, and sends the
first manipulation information to another electronic device,
which 1s the second electronic device 200 here, via the net-
work 300. Here, in the case where the first manipulation
information does not include the identification information of
the first electronic device 100, the first manipulation informa-
tion sending unit 103 adds the identification information of
the first electronic device 100 to the first manipulation nfor-
mation, and sends the resulting first manipulation informa-
tion. Note that this sending may be one-to-one sending in
which a sending destination 1s specified or may be multicast
sending 1n which information 1s sent to plural destinations.
For example, in the case where the second manipulation
information obtained in Step S202 includes the address of 1ts
sending source, the first manipulation information may be
sent only to the electronic device which has sent the second
mampulation information with such included address as a
sending destination. Furthermore, the first manipulation
information may be sent only to all electronic devices con-
nected to the network 300. In Step S206, the first manipula-
tion information 1s sent providing that the second electronic
device 200 has newly been connected to the same network
300 1n response to the first manipulation information receiv-
ing unit 106 recerving the second manipulation information
in Step S202.

(Step S207) The first manipulation menu display prepara-
tion unit 108 judges whether or not an mstruction to display
the manipulation menu has been recerved. In the case where
the judgment 1s YES, the process proceeds to Step S208,
whereas 1n the case where the judgment 1s NO, the process
returns to Step S202. Note that an mstruction to display the
mampulation menu may be accepted 1n any way. For
example, an accepting unit or the like that accepts an instruc-
tion to display the manipulation menu 1s provided so as to
accept such instruction through this accepting unit, or such
instruction may be accepted through another processing unit.

(Step S208) The first manipulation menu display prepara-
tion unit 108 judges whether or not the merged manipulation
information 1s accumulated 1n the first manipulation informa-
tion accumulation unit 107. In the case where the judgment 1s
YES, the process proceeds to Step S209, whereas 1n the case
where the judgment 1s NO, the process proceeds to Step S216.

(Step S209) The first manipulation menu display prepara-
tion unit 108 displays the manipulation menu based on the
merged manipulation information accumulated in the first
manipulation information accumulation unit 107. Processing
for displaying the mampulation menu based on the manipu-
lation information 1s a known technique, and thus its descrip-
tion 1s not given here.

(Step S210) The first operation instruction accepting unit
109 judges whether or not an operation instruction has been
accepted. In the case where the judgment 1s YES, the process
proceeds to Step S211, whereas 1n the case where the judg-
ment 1s NO, the process returns to Step S210.

(Step S211) The first operation instruction accepting unit
109 terminates the display of the manipulation menu. Note




US 8,601,357 B2

13

that the first operation 1nstruction accepting unit 109 may not
terminate the display of the manipulation menu here.

(Step S212) The first operation 1nstruction nformation
obtainment unit 110 obtains the operation 1nstruction infor-
mation, included 1n the merged manipulation information
accumulated 1n the first manipulation information accumula-
tion unit 107, corresponding to the operation instruction
accepted 1n Step S210.

(Step S213) The first operation 1nstruction nformation
obtainment unit 110 judges whether not the operation istruc-
tion accepted in Step S210 15 an operation instruction for the
first electronic device 100. This judgment 1s made by, for
example, checking identification information and address
information of which electronic device 1s associated with the
operation instruction information corresponding to the opera-
tion 1nstruction and accumulated 1n the merged manipulation
information. In the case where the above judgment1s YES, the
process proceeds to Step S214, whereas in the case where the
judgment 1s NO, the process proceeds to Step S215.

(Step S214) The first control unit 105 causes the first opera-
tion unit 101 to operate based on the operation 1nstruction
information obtained 1n Step S212, and then returns to Step
S202.

(Step S215) The first operation 1nstruction nformation
sending unit 111 sends the operation instruction mnformation
obtained 1n Step S212 to an electronic device, here the second
clectronic device 200, for which such operation 1nstruction
information 1s intended, and then returns to Step S202.

(Step S216) The first manipulation menu display prepara-
tion unit 108 displays the manipulation menu based on the
first manipulation information stored in the first manipulation
information storage unit 102.

(Step S217) The first operation instruction accepting unit
109 judges whether or not an operation instruction has been
accepted. In the case where the judgment 1s YES, the process
proceeds to Step S218, whereas 1n the case where the judg-
ment 1s NO, the process proceeds to Step S217.

(Step S218) The first operation instruction accepting unit
109 terminates the display of the manipulation menu.

(Step S219) The first operation instruction information
obtainment unit 110 obtains the operation instruction infor-
mation, included 1n the first manipulation information stored
in the first manipulation information storage unit 102, corre-
sponding to the operation instruction accepted in Step S210,
and then proceeds to Step S214.

Note that the processing shown 1n the flowchart of FIG. 2 1s
terminated 1n response to the power off of the first electronic
device 100 or to an interruption for terminating the process-
ng.

Note that 1n the present embodiment, the first mamipulation
information 1s sent to another device when the first electronic
device 100 1s powered on, 1.e., at power on time, but 1t 1s also
possible that a signal for checking the connection with
another electronic device 1s sent to another electronic device
on a regular or wrregular basis, and the first mampulation
information 1s sent to such another device only 1n the case
where there 1s a response to such signal.

Next, a description 1s given of a concrete example of the
clectronic device system according to the present embodi-
ment.

FIG. 3 1s a schematic diagram for describing a concrete
example of the electronic device system according to the
present embodiment. This concrete example assumes that the
first electronic device 100 1s a television and the second
electronic device 200 1s a DVD recorder, and that the first
clectronic device 100 and the second electronic device 200
are connected via the wired network 300 that uses an Internet
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protocol. It also assumes that an output of the second elec-
tronic device 200 1s connected to the external input terminal
of the first electronic device 100, and an output of the second
clectronic device 200 1s displayed onto the television display
by switching inputs at the first electronic device 100.

FIG. 4 1s a diagram showing the data structure of the first
mampulation mformation stored in the first manipulation
information storage unit 102 of the first electronic device 100.
In the first manipulation information, information 1n between
a start tag (word bracketed by < >) and an end tag (word
bracketed by </>) of “menu” 1s manipulation mformation
(information 1n between a start tag and an end tag 1s herein-
after referred to simply as “information between the tags™).
Information between the tags of “menu title” indicates which
device this manipulation information belongs to. Here, it
indicates that the manipulation information belongs to “tele-
vision”. Information between the tags of “IP address™ indi-

cates an IP address of an electronic device for which this

manipulation information 1s intended, 1.e., the IP address of
the first electronic device 100 here. Information between the
tags of “1tem” 1s manipulation item information. Information
between the tags of “button™ 1s item information indicating an
item of the manipulation menu. Information between the tags
of “command” 1s operation instruction information, intended
for the first electronic device 100, corresponding to the item
information.

FIG. S1s adiagram showing the data structure of the second
mamipulation information stored in the second manipulation
information storage unit 202 of the second electronic device
200. Tags shown 1n FIG. 3 that are the same as those shown 1n
FIG. 4 are the same as or equivalent to the tags shown in FIG.
4.

The user connects a newly purchased second electronic
device 200 to the first electronic device 100 at home via the
network 300, and powers on these devices. From the first
clectronic device 100, the first manipulation information as
shown 1n FIG. 4 1s sent to the second electronic device 200
connected via the network. From the second electronic device
200, the second manipulation information as shown in FIG. 5
1s sent to the first electronic device 100 connected via the
network.

The first manipulation information accumulation unit 107
of the first electronic device 100, which has received the
second manipulation information, merges such second
mampulation information with the first manipulation infor-
mation stored in the first manipulation information storage
unmit 102 to generate manipulation mformation (heremafter
referred to as “merged manipulation information™).

Referring to the flowchart of FIG. 6, the following
describes an example of the above-described process of Step
5203, shown 1n FIG. 2, performed by the first manipulation
information accumulation umt 107 for generating merged
manipulation information.

(Step S601) The first manipulation information accumula-
tion unit 107 reads, from the memory or the like, the start tag
of “menu” which 1s predetermined information for obtaining
manmipulation information.

(Step S602) The first manipulation mnformation accumula-
tion unit 107 assigns 1 to a counter 1.

(Step S603) The first manipulation mnformation accumula-
tion unit 107 reads a tag in the 1th line of the second manipu-
lation information.

(Step S604) The first manipulation mnformation accumula-
tion unit 107 judges whether or not the tag read 1n Step S601
and the tag read 1n Step S603 are 1n a predetermined relation-
ship, here whether these two tags match or not. In the case
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where the judgment 1s YES, the process proceeds to Step
S605, whereas 1n the case whether the judgment 1s NO, the
process jumps to Step S613.

(Step S603) The first manipulation information accumula-
tion unit 107 sets the 1th line of the second manipulation
information as the top line from which the manipulation
information 1s to be extracted.

(Step S606) The first manipulation information accumula-
tion unit 107 reads, from the memory or the like, the end tag
of “menu” which 1s predetermined information for obtaining
the manipulation information.

(Step S607) The first manipulation information accumula-
tion unit 107 assigns 1 to a counter j.

(Step S608) The first manipulation information accumula-
tion unit 107 reads a tag in the jth line of the second manipu-
lation information.

(Step S609) The first manipulation information accumula-
tion unit 107 judges whether or not the tag read 1n Step S606
and the tag read 1 Step S608 are 1n a predetermined relation-
ship, here whether these two tags match or not. In the case
where the judgment 1s YES, the process proceeds to Step
S610, whereas 1n the case when the judgment 1s NO, the
process jumps to Step S616.

(Step S610) The first manipulation information accumula-
tion unit 107 sets the jth line of the second manipulation
information as the last line to which the manipulation infor-
mation 1s to be extracted.

(Step S611) The first manipulation information accumula-
tion unit 107 extracts manipulation information, from the
second manipulation information, beginning with the top line
set 1n Step S605 through to the last line set in Step S610.

(Step S612) The first manipulation information accumula-
tion unit 107 obtains the first manipulation information from
the first manipulation information storage unit 102, and adds
the manipulation information extracted in Step S611 after the
last line of such obtained first manipulation information, so as
to obtain merged manipulation information. The operating,
procedures return to the calling function.

(Step S613) The first manipulation information accumula-
tion unit 107 increments the value of the counter 1 by 1.

(Step S614) The first manipulation information accumula-
tion unit 107 judges whether or not the 1th line 1s included 1n
the second manipulation information. In the case where the
judgment1s YES, the process returns to Step S603, whereas in
the case where the judgment 1s NO, the process proceeds to
Step S615.

(Step S615) “—17" 15 set as a return value. “-1” 1s a code
indicating that the merge of the first and second manipulation
information has not been successiul, 1.e., a code indicating an
error. The operating procedures return to the calling function,
and then returns to the calling function.

(Step S616) The first manipulation information accumula-
tion unit 107 increments the value of the counter 1 by 1.

(Step S617) The first manipulation information accumula-
tion unit 107 judges whether or not the jth line 1s included 1n
the second manipulation information. In the case where the
judgment1s YES, the process returns to Step S608, whereas in
the case where the judgment 1s NO, the process proceeds to
Step S618.

(Step S618) “—1"" 15 set as a return value. “-1” 1s a code
indicating an error. The operating procedures return to the
calling function, and then returns to the calling function.

In the present example, the merged manipulation informa-
tion 1s generated, through the above-described processes, by
extracting information between the tags of “menu” 1n the
second mampulation mnformation, and then by adding such
extracted information after the end tag of “menu” in the first
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mampulation information. FIG. 7 1s a diagram showing the
data structure of the merged manipulation information gen-
erated 1n the above-described manner.

The second manipulation information accumulation unit
207 of the second electronic device 200 that has received the
first manipulation information also accumulates the merged
mampulation information generated by merging the first
mampulation information and the second manipulation infor-
mation.

Next, a description 1s given of processing performed by the
first manipulation menu display preparation unit 108 for con-
structing a manipulation menu for display. The first manipu-
lation menu display preparation unit 108 has model informa-
tion as shown 1n FIG. 8. The model information 1s a style file
that 1s used when constructing a manipulation menu. In the
model information, “| |’ mdicates a variable. “[menu title]”
indicates that information between the tags of “<menu title>”
in manipulation information 1s inserted there. “[button]” 1ndi-
cates that information between the tags of “<button>" 1n
mampulation information 1s iserted there. “#1” next to
“Ibutton]” 1ndicates that “[button]” repeatedly appears as
many as the number of manipulation items. An area enclosed
by the dotted lines next to which #2 1s indicated, indicates that
information in this area enclosed by the dotted lines appears
repeatedly as many as the number of menu titles included in
the manipulation imnformation. Note that the display of the
mamipulation menu based on the manipulation information
may be performed using a known technique for controlling
the display of line elements and block elements of HITML and
XML. Also note that in the present embodiment, the manipu-
lation menu may be displayed in any structures or in any
forms. For example, the mamipulation menu may be displayed
as a menu having a hierarchical structure. Alternatively, all
menu 1tems 1n the manipulation menu may be displayed only
in text form, or may be displayed in the form of buttons
customized by the user.

In the case where the user uses only the first electronic
device 100, and such user calls the manipulation menu using
the first remote control device 120 or the like, a menu screen
as shown 1n FIG. 9 1s displayed on the display of the first
clectronic device 100, based on the first manipulation infor-
mation shown in FIG. 4. As shown 1n FIG. 9, “television”,
which 1s the information between the tags of “menu title”, 1s
displayed as the title of the menu, as represented by a dis-
played item 91 shown 1n FI1G. 9. Furthermore, the information
between the tags of each “button™ 1s displayed as an item 92
of the manipulation menu.

In the case where the user connects the second electronic
device 200 to the first electronic device 100 via the network
300, and such user calls the manipulation menu using the first
remote control device 120 or the like, a menu screen as shown
in FIG. 10 1s displayed on the display of the first electronic
device 100, based on the merged manipulation information
shown i FIG. 7. As shown 1n FIG. 10, the menu of “DVD

recorder” 1s newly added to the menu of “television”™ shown in
FIG. 9.

Then, when the user selects, as shown 1 FIG. 10, “turn up
volume” included 1n the items of the manipulation menu of
“television”, for example, from all the 1tems of the merged
mampulation menu, by operating a cursor button or the like of
the first remote control device 120, the first operation mnstruc-
tion information obtainment unit 110 detects, from the infor-
mation between the tags of “menu” whose “menu title” 1s
“television”, a “button” tag whose information between the
tags 1s “turn up volume”, and then obtains the information
between the tags of “command” in the “item” tag which
includes such detected “button™ tag (such information
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between the tags of “‘command” 1s the operation instruction
information “volume_UP”). The first operation 1nstruction
information obtainment unit 110 then sends such obtained
operation instruction information to an electronic device with
the IP address indicated by the information between the tags
of “IP address”. Here, since such IP address 1s that of the first
clectronic device 100 itself, the operation instruction infor-
mation 1s sent to the first control unit 105 without being sent
to outside. Then, the first operation umt 101 1s controlled
based on such operation instruction information to turn the
volume up. Note that 1t 1s also possible that serial numbers are
assigned to the heads of the respective 1items 1n the manipu-
lation menu, thereby allowing an item of the mampulation
menu to be selected by inputting the corresponding serial
number using a ten key pad or the like of the first remote
control device 120.

Furthermore, when “recording” 1n the menu of “DVD
player” 1s selected from among all i1tems in the merged
manipulation menu, for example, the first operation nstruc-
tion information obtainment unit 110 detects, from the infor-
mation between the tags of “menu” whose “menu title” 1s
“DVD player”, a “button” tag whose information between the
tags 1s “recording” 1s detected, and then obtains the informa-
tion between the tags of “command™ 1n the “item” tag which
includes such detected “button™ tag (such information
between the tags of “command” 1s the operation instruction
information “record START”). The first operation instruc-
tion information obtainment umt 110 then sends such
obtained operation 1nstruction information to an electronic
device with the IP address indicated by the information
between the tags of “IP address™. Here, since such IP address
1s that of the second electronic device 200, “record START”
1s sent to the second electronic device 200 via the network
300.

The operation 1nstruction information “record START™ 1s
received by the second operation instruction information
receiving unit 204 of the second electronic device 200. Then,
the second control unit 205 controls the second operation unit
201 based on the operation instruction information “record_
START”, such that the recording of video being displayed on
the first electronic device 100 starts.

Here, suppose that the user switches inputs of the first
clectronic device 100 so that an output of the second elec-
tronic device 200 1s displayed on the display of the first
electronic device 100. In this case, the user causes the
manipulation menu to be displayed using the second remote
control device 220. In the second electronic device 200, since
the merged manipulation information generated by merging,
the first manipulation information and the second manipula-
tion mnformation 1s accumulated in the second manipulation
information accumulation unit 207, as 1n the case of the first
clectronic device 100, the television menu 1s displayed 1n
addition to the DVD player menu, as shown 1n FIG. 11. This
makes 1t possible for the television to be manipulated from the
DVD player, 1.e., the second electronic device 200.

As described above, according to the present embodiment,
it 15 possible to control the manipulation of the first electronic
device and the second electronic device connected via a net-
work or the like from any of the first electronic device and the
second electronic device. Even in the case where one of the
clectronic devices cannot be directly controlled due to such
reasons as that a remote control device for manipulating such
clectronic device cannot be found, 1t becomes possible to
control such device from the other electronic device, as a
result of which a highly convenient electronic device system
can be provided. What 1s more, it becomes not necessary to
switch to another remote control device or the like every time
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an electronic device to be manipulated changes, as a result of
which operability 1s improved.

Furthermore, since the user 1s not required to be aware of
the switching or the like between plural devices, operability 1s
further improved.

Furthermore, since the manipulation menus of two elec-
tronic devices are merged to be displayed on one of the
clectronic device, 1t becomes possible to mamipulate these
two electronic devices from any of the devices via the same
interface. This eliminates the user’s trouble of having to
remember a new manipulation method every time an elec-
tronic device s/he wishes to manipulate changes, and thus
allows such user to manipulate the electronic device 1n an
intuitive manner under the same familiar operational feeling.

Furthermore, each of the remote control devices 1s capable
of manipulating plural electronic devices as long as it
includes means/device for shifting to another item of the
menu such as arrow keys and a ten key pad, as well as
including a key or the like for determiming the selection of a
menu 1tem. This makes 1t possible for the remote control
devices not to newly include or to be allocated with a key or

the like for manipulating a function unique to each device,
and thus the structure of the remote control devices 1s simpli-
fied.

Note that the present embodiment describes the case where
two electronic devices, the first electronic device 100 and the
second electronic device 200, are used, but the present inven-
tion 1s applicable also to the case where three or more elec-
tronic devices are connected. In this case, when any of such
electronic devices becomes out of order, another of the elec-
tronic devices can be manipulated from the other electronic
device(s).

Furthermore, i the present embodiment, operation
instruction information 1s sent to another electronic device,
but it 1s also possible that an item 1n the manipulation menu,
1.e., item 1nformation itself 1s sent to the other electronic
device, and such receiving electronic device obtains opera-
tion 1instruction information corresponding to such 1tem nfor-
mation. Furthermore, operation istruction information may
be used as an 1tem 1n the manipulation menu. For example, in
the case where operation 1nstruction information 1s “record-
_START”, “record_START” may be displayed as an 1item of
the manipulation menu.

Furthermore, 1n the present embodiment, the first manipu-
lation information accumulation unit 107 may accumulate the
second manipulation information without merging it with the
first manipulation information, and the first manipulation
menu display preparation unit 108 may merge a manipulation
menu that 1s based on the accumulated second manipulation
information with a menu that i1s based on the first manipula-
tion information at the time of manipulation menu display,
and display the resulting menu.

Furthermore, 1n the present embodiment, the first manipu-
lation menu display preparation unit 108 and the second
mampulation menu display preparation unit 208 may be
omitted in the case where there 1s no need to display any
mamipulation menus. For example, in the case where the first
operation 1instruction accepting unit 109 and the second
operation instruction accepting unit 209 further include plural
spare buttons 1n addition to buttons necessary for their respec-
tive operations, 1t 1s possible to manipulate the first electronic
device and the second electronic device without displaying
any manipulation menus, by assigning items of the manipu-
lation menus to such spare buttons.

Furthermore, 1n the present embodiment, processes (func-
tions) may be realized by a single device (system) executing
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them 1n a centralized manner, or may be realized by plural
devices executing them 1n a decentralized manner.

Furthermore, in the present embodiment, each of the com-
ponents may be constructed as dedicated hardware. Compo-
nents that can be implemented as software may be 1mple-
mented by the execution of a program. For example, each of
the components can be implemented by a program execution
unit such as a CPU reading out and executing a software
program stored on a storage medium such as a hard disk and
a semiconductor memory. Note that soitware realizing the
information processing device 1 the aforementioned
embodiment 1s a program such as:

a computer program stored on a computer readable
medium of an electronic device that communicates with other
clectronic devices, the computer program including: com-
puter executable program code that causes a computer to
prepare a manipulation menu of any of the other electronic
devices; computer executable program code that causes the
computer to accept, from an mput device, an instruction
directed to the prepared manipulation menu; and computer
executable program code that causes the computer to send, to
any of the other electronic devices, an operation instruction
information for causing any of the other electronic devices to
perform an operation corresponding to the accepted nstruc-
tion; and

a computer program stored on a computer readable
medium of an electronic device that communicates with other
clectronic devices, the computer program including: com-
puter executable program code that causes a computer to
accumulate a first item information indicating a menu 1tem 1n
a manipulation menu of the electronic device; computer
executable program code that causes a computer to send, to
any of the other electronic devices, the accumulated first 1tem
information;

computer executable program code that causes a computer
to recerve, from any of the other electronic devices, a second
item information indicating a menu 1tem 1n a manipulation
menu of any of the other electronic devices; computer execut-
able program code that causes a computer to accumulate the
received second 1item 1nformation; computer executable pro-
gram code that causes a computer to prepare a mampulation
menu based on the accumulated first item information and the
accumulated second 1tem information; computer executable
program code that causes a computer to accept, from an input
device, an instruction directed to the prepared manipulation
menu; and computer executable program code that causes a
computer to send, to any of the other electronic devices, an
operation instruction information for causing any of the other
clectronic devices to perform an operation corresponding to
the accepted 1nstruction.

Note that the sending of information and the receiving of
information 1n the above-described program do not include
any processes executed by hardware (processes executed
only by hardware), e.g., a process, in the sending of informa-
tion, executed by a modem or an interface card.

Furthermore, the above program may be executed by a
server or the like downloading such program, or may be
stored on a predetermined storage medium (e.g., an optical
disc such as a CD-ROM, as well as a magnetic disc and a
semiconductor memory) and executed by being read out from
such storage medium.

Furthermore, a single computer or plural computers may
execute the above program. In other words, the program may
be executed either 1n a centralized or decentralized manner.

Although only an exemplary embodiment of this invention
has been described 1n detail above, those skilled 1n the art will
readily appreciate that many modifications are possible 1in the
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exemplary embodiment without materially departing from
the novel teachings and advantages of this invention. Accord-
ingly, all such modifications are intended to be included
within the scope of this invention.

INDUSTRIAL APPLICABILITY

The present invention 1s effective for use as an electronic
device system including plural electronic devices, and par-
ticularly optimal for use as an electronic device system com-
posed of electronic devices, such as Audio-Video devices and
home appliances, that are connected via a network.

The mvention claimed 1s:

1. An electronic device system constituted by a plurality of
clectronic devices capable of communicating with each other,
cach electronic device comprising:

a manipulation menu preparation unmt operable to prepare
a manipulation menu of any other electronic device of
said plurality of electronic devices that constitute said
clectronic device system, by recerving information
regarding the manipulation menu of said other elec-
tronic device from said other electronic device:

a display unit operable to display the manipulation menu of
said other electronic device prepared by said manipula-
tion menu preparation unit together with a manipulation
menu of said electronic device;

a selection accepting unit operable to select one item
included in the manipulation menu of said electronic
device or other electronic device displayed by said dis-
play unait;

a selection mformation sending unit operable to send, to
said other electronic device, information regarding one
item 1ncluded 1n the manipulation menu of said other
electronic device, when the one item included in the
mampulation menu of said other electronic device 1s
selected by said selection accepting unit;

a manipulation menu information sending unit operable to
send 1mformation regarding the manipulation menu of
said electronic device to said other electronic device;

an operation unit operable to perform a predetermined
operation;

a selection information receiving unit operable to receive,
from said other electronic device, information regarding,
one 1tem included in the manipulation menu of said
electronic device; and

a control unit operable to cause said operation unit to
operate according to the information regarding one 1tem
included 1n the manipulation menu of said electronic
device received by said selection information receiving
unit,

wherein said manipulation menu information sending unit
1s operable to send, to said other electronic device, a
signal for checking a connection with said other elec-
tronic device on a regular or irregular basis, and when a
response 1s received from said other electronic device,
send the information regarding the manipulation menu
of said electronic device to said other electronic device;

wherein said manipulation menu information sending unit
1s Turther operable to multicast, to said plurality of elec-
tronic devices, mformation obtained by adding 1dentifi-
cation information of said electronic device to the infor-
mation regarding the manipulation menu of said
electronic device; and

wherein said manipulation menu information sending unit
1s Turther operable to send the information regarding the
mampulation menu of said electronic device using 1den-
tification information of said other electronic device as a
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sending destination when the 1dentification information
1s included 1n the information regarding the manipula-
tion menu of said other electronic device received from
said other electronic device.

2. The electronic device system according to claim 1,

wherein each respective electronic device of said plurality

of electronic devices comprises:

an 1tem information accumulation unit operable to accu-

mulate first item information and second item informa-
tion, the first item information indicating a menu 1tem 1n
the manipulation menu of any of said electronic devices,
and the second 1tem 1nformation indicating a menu item
in the manipulation menu of said respective electronic
device:

wherein said manipulation menu display preparation unit

1s operable to merge the first item information and the
second 1tem information accumulated 1n said 1tem infor-
mation accumulation unit, and to prepare a manipulation
menu corresponding to the merged 1tem 1information.

3. The electronic device system according to claim 2,

wherein said selection information sending unit 1s further

operable to send the second item 1information to any of
said electronic devices.

4. The electronic device system according to claim 1, fur-
ther comprising one of a wireless network, a wired network,
terrestrial broadcasting, cable television broadcasting, satel-
lite broadcasting, a serial bus and a high definition multime-
dia mterface for enabling said plurality of electronic devices
to communicate with each other.

5. The electronic device system according to claim 1,
wherein the input device 1s one of a remote control device, a
touch panel, a hard button, a ten key pad, a keyboard and a
mouse.

6. The clectronic device system according to claim 1,
wherein each ot said electronic devices 1s one of a television,
a DVD player, a DVD recorder, a hard disk recorder, a video
tape recorder, a CD player, a refrigerator, a washing machine,
an air conditioner and a lighting device.

7. The electronic device system according to claim 1,

wherein said manipulation menu information sending unit

1s Turther operable to send the information regarding the
manmipulation menu of said electronic device to said
other electronic device, when a request 1s made, in the
menu with a hierarchical structure, to send the informa-
tion regarding the manipulation menu of said electronic
device to said other electronic device.

8. The electronic device system according to claim 1,

wherein said display unit 1s further operable to select dis-

playing the manipulation menu of said electronic device
or displaying the manipulation menu of said other elec-
tronic device, and when displaying the manipulation
menu of the electronic device 1s selected, said display
umt displays, on a single screen, the manipulation menu
of said electronic device and the manipulation menu of
said other electronic device 1n this order, while, when
displaying the manipulation menu of said other elec-
tronic device 1s selected, said display unit displays, on
the single screen, the mampulation menu of said other
clectronic device and the manipulation menu of said
clectronic device in this order.

9. The electronic device system according to claim 1,

further comprising a spare button 1n addition to a button

necessary for an operation of said electronic device,
wherein said display unit i1s further operable to display
the manipulation menu of said other electronic device
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without displaying the manipulation menu of said elec-
tronic device by assigning items of the manipulation
menu to the spare button.

10. An electronic device for use with a plurality of other
clectronic devices, and capable of communicating with any
other electronic device from among the plurality of other
clectronic devices, said electronic device comprising:

a manipulation menu preparation umt operable to prepare

a mampulation menu of any of the other electronic
devices by recerving information regarding the manipu-
lation menu of said other electronic device from the
other electronic device;

a display unit operable to display the manipulation menu of
said other electronic device prepared by said manipula-
tion menu preparation unit together with a manipulation
menu of said electronic device;

a selection accepting unit operable to select one item
included 1n the manipulation menu of said electronic
device or other electronic device displayed by said dis-
play unait;

a selection information sending unit operable to send, to
the other electronic device, information regarding one
item 1ncluded 1n the manipulation menu of said other
electronic device, when the one item included 1n the
mampulation menu of said other electronic device 1s
selected by said selection accepting unit;

a manipulation menu information sending unit operable to
send information regarding the manipulation menu of
saild electronic device to the other electronic device;

an operation unit operable to perform a predetermined
operation;

a selection information recerving unit operable to receive,
from said other electronic device, information regarding
one 1tem 1included in the manipulation menu of said
electronic device; and

a control unit operable to cause said operation unit to
operate according to the information regarding one 1tem
included 1n the manipulation menu of said electronic
device received by said selection information receiving
unit,

wherein said manipulation menu information sending unit
1s operable to send, to said other electronic device, a
signal for checking a connection with said other elec-
tronic device on a regular or irregular basis, and when a
response 1s recerved from said other electronic device,
send the information regarding the manipulation menu
of said electronic device to said other electronic device;

wherein said manipulation menu information sending unit
1s Turther operable to multicast, to said plurality of elec-
tronic devices, mformation obtained by adding 1dentifi-
cation information of said electronic device to the infor-
mation regarding the manipulation menu of said
electronic device; and

wherein said manipulation menu information sending unit
1s Turther operable to send the information regarding the
manipulation menu of said electronic device using 1den-
tification information of said other electronic device as a
sending destination when the 1dentification information
1s included 1n the mformation regarding the manipula-
tion menu of said other electronic device received from
said other electronic device.

11. A non-transitory computer readable storage medium
storing a computer program of an electronic device for use
with a plurality of other electronic devices and capable of
communicating with any other electronic device from among
the plurality of other electronic devices, said computer pro-
gram comprising:
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computer executable program code operable to cause a
computer to prepare a manipulation menu of any of the
other electromic devices by recewving information
regarding the manipulation menu of said other elec-
tronic device from the other electronic device;

computer executable program code operable to cause a
computer to display the manipulation menu of said other
clectronic device together with a manipulation menu of

the electronic device that includes the computer read-
able medium on which the computer program 1s stored;

computer executable program code operable to cause a
computer to select one item included 1n the displayed
mampulation menu of said electronic device or other
electronic device;

computer executable program code operable to cause a
computer to send, to the other electronic device, 1nifor-
mation regarding one 1tem included 1n the manipulation
menu of said other electronic device, when the one item
included in the manipulation menu of said other elec-
tronic device 1s selected;

computer executable program code operable to cause a
computer to send information regarding the manipula-
tion menu of the electronic device to the other electronic
device;

computer executable program code operable to cause a
computer to perform a predetermined operation;

computer executable program code operable to cause a
computer to recerve, from said other electronic device,
information regarding one 1tem included 1n the manipu-
lation menu of said electronic device; and
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computer executable program code operable to cause a
computer to operate according to the information
regarding one 1tem included in the recerved manipula-
tion menu of said electronic device,

wherein said computer executable program code operable
to cause the computer to send information regarding the
mampulation menu 1s operable to send, to said other
clectronic device, a signal for checking a connection
with said other electronic device on a regular or irregular
basis, and when a response 1s received from said other
clectronic device, send the information regarding the
mampulation menu of said electronic device to said
other electronic device;

wherein said computer executable program code operable
to cause the computer to send information regarding the
manmipulation menu 1s further operable to multicast, to
saild plurality of electronic devices, information
obtained by adding identification information of said
clectronic device to the information regarding the
mampulation menu of said electronic device; and

wherein said computer executable program code operable
to cause the computer to send information regarding the
mampulation menu 1s further operable to send the infor-
mation regarding the manipulation menu of said elec-
tronic device using identification information of said
other electronic device as a sending destination when the
identification information 1s included 1n the information
regarding the manipulation menu of said other elec-
tronic device recerved from said other electronic device.
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